Kupffer Cells Support Hepatitis B Virus-Mediated CD8+ T Cell Exhaustion via Hepatitis B Core Antigen-TLR2 Interactions in Mice.
Hepatitis B virus (HBV) persistence is a fundamental process in chronic HBV infection and a key factor in all related liver diseases; however, the mechanisms have yet to be elucidated. We studied the role of TLR2 in HBV persistence using a well-established HBV-carrier mouse model generated by hydrodynamically injecting a phospho-adeno-associated virus/HBV1.2 plasmid into mice. We found that a genetic deficiency in TLR2 improves HBV elimination, whereas activating TLR2 led to more stable HBV persistence, suggesting that TLR2 activation is critical in HBV persistence. Furthermore, we noted that TLR2 activation could inhibit CD8(+) T cell function, causing the exhaustion phenotype in HBV-carrier mice, because TLR2 deficiency might rescue CD8(+) T cell function in a cellular adoptive experiment. TLR2 expression on Kupffer cells (KCs) was upregulated in HBV-carrier mice, which accounts for HBV persistence, because the difference in anti-HBV immunity between HBV-carrier wild-type and Tlr2(-/-) mice did not exist after KC depletion. In addition, similar to TLR2 deficiency, after KC depletion, CD8(+) T cells were more efficiently activated in HBV-carrier mice, leading to rapid HBV elimination. KCs produced more IL-10 upon TLR2 activation in response to direct hepatitis B core Ag stimulation, and the elevated IL-10 inhibited CD8(+) T cell function in HBV-carrier mice, because IL-10 deficiency or anti-IL-10R treatment resulted in CD8(+) T cells with stronger antiviral function. In conclusion, KCs support liver tolerance by inducing anti-HBV CD8(+) T cell exhaustion via IL-10 production after TLR2 activation by hepatitis B core Ag stimulation.